STUDIES ON TEE PROCESS OF CEMENTATION                H5

These results, compared with those carried out with pure carbon monoxide
reported further back, show that the addition of small quantities of volatile
hydrocarbons to carbon monoxide merely raises the concentration of the car-
bon in the external layers of the cemented zones above the value which would
result from.the use of pure carbon monoxide under identical experimental
conditions. This increase is greater the larger the proportion of the hydro-
carbon contained in the gaseous mixture, as long as this proportion does not
reach a value such that the velocity with which the free carbon is formed
by the decomposition of the hydrocarbon does not surpass the velocity with
which this carbon passes through the stage of carbon monoxide into solution
in the iron. From this limit (about 1.8 c.c. of liquid benzene to six liters of
CO) the excess of carbon which is liberated begins to deposit on the steel and
the concentration of the carbon in the external layers of the cemented zone
reaches the maximum value corresponding to that which is obtained by ce-
menting with solid cements, or with cements which behave as such, and from
this point on, the concentration and the distribution of the carbon in the
cemented zones no longer vary markedly, even if the proportion of the hy-
drocarbon increases greatly.

From what precedes it is evidently possible to obtain, by means of mix-
tures of carbon monoxide and vapors of volatile hydrocarbons, cemented
zones in which the maximum concentration of the carbon in the external
layers has a definite value, lying between a minimum corresponding to that
which would be obtained by working under the given conditions with pure
carbon monoxide, and a maximum which would be obtained by working
with the vapors of the hydrocarbon alone. This is achieved simply by using
gaseous mixtures containing a proper proportion of hydrocarbon varying
with the conditions under which the cementation is to be effected, such as
temperature, pressure, relation between the velocity of the gaseous current
and the surface of the steel to be cemented, etc.

The practical importance of these observations is evident, widening, as
they do, the field of application of carbon monoxide in the cementation of
steel, and making it posssible to combine the advantages of the use of this
gas with those of the other cements and of "graduating" the concentration
of the carbon in the cemented zones.

The second series of experiments covers cementation effected by using
simultaneously carbon monoxide and wood charcoal.

The steel cylinders were placed, coaxially, in the usual porcelain tube,
now set vertically and, together with them, the usual smaller porcelain tube
to protect the thermo-electric pyrometer couple. The space still remaining
free in the larger tube was filled'with a granular wood charcoal, washed with
hydrochloric acid and then ignited, using only the portion which passed
through a sieve of 49 mesh per sq. cm., and was held by a sieve of 169 mesh
per sq. cm.